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Orthopaedic cast SVS r. 

and con , ponents therefore 

^ inVentio " relates to castino 
components of castin "sting systems, to the 

'"-.d therefrom ort„op« dic casts 

Ca " in ' banda '« «. norMU us 
treatment of bone f • the 
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thick and oioW aptly at leasi- a 

1 -least 4 nun thick ts« - . 
will v , ' The substrate 

111 a P tl > r be iess than 8na thirk an A 

mm truck and more aptly be 

less than 6mm thick. The «:.,*.... 

, fl substrate can favourably be 3 

to 8ma thirk > _, j 1 - 

cnick and can preferably be 4 #■« « 

oiy oe 4 to 6mm thick, f or 

example about 5nun thick 



The syste. 0£ the inv ,„ tlon ls ^ 
extensible in at least the width a- 

„ . ,dth dl "«ion and possiblv 

» the l,„ gt „ dlrectlon therMf 

»». nore suitably at l east 50l , favQura 
« !...« 7S1 an d ea„ pr . f . ribly „ 

;: s ;:°: ,in — — , Theextension 

an. b>ndS9e ~ * — - * « ~ iona i 

- e«e„ st0 „ «... ln vhleh ^ tubui>c 

. ' " f0r " " to its 
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«dth „.,„, th . f0CBUlj „ tent . on 
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The extensible natuc, o£ th . syste „ 



Bes^yailable Copy 
"imped y , r » oc , • 

tovellio f0C •*»"Ple "Terry- 

'"'"9 combinations of 

«» tubular k „ it ted s „ ? " eth ° ds - 

Kn.tM substrate however My 

yarn interstices. 
Th * yarns employed for n,. u • 

«-«.. «. so he knittin ' "~M - 

^-9- they can be """"'"''""^ ' 

y can be readily knitted, have , 

t« ^formation and thus 'an . aDM 

fitted substrate c ""».-«.•. The 

■ Hydrop hUlc or „ „ ° r«« of 

P ' C or hydrophobic fibres or 
«••«• fibres, suitab, k combination or 

smtable hydrophilic fih, 

"»-l..ic fibres such as cotton ^ 
"Kon (ibr,, Sui( . , "° n ' « acetate 

• Su »t«We hydrophobic fibres , , 
•«*«-. Po^yeseer and polyolef ine f ^ " § £ ** 

—i* POlyethyiene or p 0 ly pcopylene f " hi "> 

- as Pel ya B ide fibres^e T 
»"••« in the bandaoe. «... „ al " be 

>« *»itt«, up, for ex.. , C " b0n 
---le sltl by, " ft kni '""— - 

Yarns suitable for use in m • 
- WXen. «. d,r„i.r /70 f :i; n,MtiM — 

be .lastici, r: such - 

£il ament) yarn sold by Pittas., t 



Fifties- y es ^ imf&c< ^ es . wh . ch ace P A amide 

sheathed yrns^ntaininn ™ 

fil " 9 res P e «xvely 50 and 75 rubbe, 

filaments per linear i nc h f2 ej , . 

(2.54cm). The elastic yarn 
can be attached to or include • u 

included ln the tubular knitt** 
substrate as a component w hich . 
_ . " xcn ex tends in circular or 

spiral manner around the C irn, m f 

D c V c ^cumference of the tube 

Preferably the ~ela«n,. 

elastic yarn i s included i nto the tube 
during the knitting process Sueh v . 
can he th fitting processes 

" T th ° Se ~-^y used for making elastic 

- aments may be include. with advantage ^ ^ 
fibre knitted substrates. 

° <ted "-in, fibres random 

orientated in all t-fc~ ,.. 

an three tensions, .„< foia Mterlils 

substrates ccprisin, hydrophUie fibres „a y aiso 
be pretreated with a Mt „ . «. 

th. < h »««-proofx„ 9 ao.nt to inhibit 

"e substrate absorbin, moisture. 

*J.HbHl«^bs.tr«e-. £ or--„s.-i„- tne invention 
advantaoeously De colour , d . for 

simii^i example patterned, 

snarly, a tubular substrate for a ban* 

<• - - - «- ;:;r ich is 



tertiary aBtWH%i& b !? Copy A 
»t , »«d/cr a stabiliser sueh Jc 

" PCefer " d are di D orp h oli„ 0 

diethylether and bis(2 6 Hi- 

Preferred stabilis-rc 

ilisers are methane sulphonic acid and 
succinic anhydride. 



Suitable .«, r bard.nable polyurethane 

«sins containing eatalv.r. -. P"P°lymer 

9 catalysts , nd/oc stabllis 

type are disclosed i„ mtero,, f , 

»n international Patent Application 
»o 86/01397. united Stat-.. „ PP"eation 

States Patent No 4433680 and United 
K.n,do. Patent »o .«,„«« tne ^ 

incorporated nerein b y rererence. other resins 

; b ; d ln — -"icatlon „. WO8V08463 
and „ Bcitlsh Pat „ t Specifleatlon ^ 



The hardenable resin win 

resm will normally be i n a lim.in 

"«« - racing tn, i Bpr ., natlo „ „ ' ^ 

P-ess Hard,„a b l. pr.pol^, f „ 

Pdyuretnane or ac ryilc pcepolyiMr ^ 

preferably liouiH *. 

y liquid at te B p. r , eur „ „, 

"1°: ht 9hiy visc °- - - — 

U ySny SUi " We as a Hot n elt 0 r 

»-ent B .t„ od . The tubular ^ 

imoregnated wit-h i • coated or 

net J P«pol yner by CMVmioMl 

methods such as a two mil • 

-tnod. " 1P "" ln ' « *»P« 9 nati„, 
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undercast pad^ng. 



Thus the casting system of the invention may 
include an outer layer comprising a tubular substrate 
carrying a hardenable resin and an inner layer 
comprising an undercast padding material. 

A padding material such as the tubular padding 
material disclosed in European Patent Application 
No. 0356078 may be applied to the body portion prior to 
formation of the cast thereon (to render the cast 
comfortable on the body). 

Alternatively the resin substrate and undercast 
padding may be formed as a composite. 

According to a further embodiment of the present 
invention there is provided an orthopaedic casting 
system for application to a body portion comprising an 
elastically extensible composite tubular material 
having an outer layer of fabric carrying a hardenable 
_re*in and an immT -^ Ymricft - TS ^^ 

Preferably the inner layer is a tubular layer. 

The composite tubular material of the invention 
can be rendered elastically extensible by means of an 
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such as «f losic fib „ for • 

K cotton or viscose 
fibres can render the paddin, materUi 



moisture 



absorbent. Hydrophobic flbres ^ ^ 

paddin, „., U1 relatively poorly uater absorbene; - 



Favoured stockinette paddin, .aterials are 
tubular bulky stockinettes such as rib knitted or 
sliver knitted stockinett 



c 



rimped or looped yarns. 



es or stockinettes contain!,,, 



Preferably the tubular stockinette has an el„ti e 
coaponent around its circumference such as an elastic 
yarn or thread to render the stockinette elasticaUy 

extensible in the raH< s i fa- 
erie radial direction thereof. 

Such a thread or varn „ 

or yarn can form part of the 

stockinette that is a voven or knitted course or b . 
attached to., surface o £ the stockinette, r.vour.d 
-bular stockinette, tor use as a paddin, i^r in the 
-vention are those of the type conventionally used £ or 

elasticated tubular k»~-j 

tubular bandages such a those specified i„ 

the British Pharaa copia (1988 ) 



Such elasticated tubular stockinette comprise a 
knitted fabric of riKK-j 

of ribbed structure containin, a covered 

"atura! or synthetic rubber elastic thread or yarn 
arranged in a spiral fashion in the tube. Typical 



S«*^v9il»W0»|*obie fibres inc^ pollster 
polypropylW. a „ d hi 9 h density polvet ,X„e £ibres ' 
Hydrophobic fibres can render the lofted non-oven 
fabric relatively non-absorbent so that any water 
penetrating the fabric can drain away. 

The lofted non-woven fabric can also comprise 
stable po „ d . r or fibr „ J<Jeh „ 

or bicomponent fibres of higher and lower melting . 
points to bond the fibres in the fabric. 

The lofted non-woven fabric use in the composite 
can suitably have a thickness of 2 to 10«m and 
preferably have a thickness of 3 to SlBllacly ^ 

lofted non-woven fabric can suitably have a w.ight p. r 
unit area of 5 to 200g/m». 

Th. lofted non-woven fabric will preferably be 
formed in a manner to render th. fabric resilient. 

*n «Pt resilient lofted non-woven fabric for use 
in th. invention which comprise, hyrophilic fibres is 
inown «.-s 0rrBAN nu,^^^- ^ 

from smith « N . ph .w. Such . fabrlc 

v.scos. rayon fibr.s. has a thickness of 3.6 to 4.2mm 

and a wei, ht per unit area of 105 to 140,/„>. 



j un a surface tneceof. 
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Suitable waterproofing agents include non-toxic 
waterproofing agents used for textiles such as wax, 
silicone resin or fluorinated polymer waterproofing _ 
agent. Such an agent are normally available as a 
solution or dispersion. 

Apt waterproofing agents for polyester fibre 
non-woven fabrics are a wax waterproofing agents in 
emulsion form known as Nickwax TX10 available from 
Nickwax Ltd. and Super pel available from Grangers Ltd. 

The non-woven fabric may be treated for example 
by impregnation to provide the waterproof agent 
throughout the thickness of the fabric. Alternatively 
the non-woven fabric may be treated, for example by 
coating, to provide the waterproof agent at a surface 
layer of the fabric. 

Suitable water vapour permeable, water impervious 
layers for the non-woven fabric can comprise a water 
insoluble polymer which is preferably also an elastomer 
to- -render the- layer elastic" and conformable. 

Such layers can be continuous, voided or 
microporous . 




for exarapl^lOg/ m a. 



Moisture vapour permeable lofted non-woven 
fabrics used in the invention can suitably have a 
moisture vapour transmision rate of at least 
"OO.^n.-.ore suitably at least 2., 0v . Vj4h and 
preferably at least SOOOo/mV^h at 37-c at 100, to 10* 
relative humidity difference. The moisture vapour 
transmission rat. of a „on-w,v,n fabric can be readily 
determined by the Payne Cup Method <i„ the upricht 
position, described in European Patent No. <6071. 

The lofted non-woven fabric may also comprise an 
elastically extensible material to render conformable 
to the body portion. Tubes formed from or comprisin, 
-ch a loft ed non-woven fabric therefore can comprise 
« elastic component. or components to provide this 
extensibility. Pref.raWy elastic component or 
components are located around the circu„f. r . n « e< tne 
tub, to render it elastically r.diaUy extensible or 
expandable in the radial direction thereof. 

Suitable elastic components include elastic 
yarns, threads or strips conventionally used in elastic 
fabrics made of a natural or synthetic rubber for 
example polyurethane . 



„ K W S att achec^p 5 the outside o 

these tubular fabrics or a t „s. i 

" a tubular non-woven fabric. 

The non-woven fahri- 

fabric US ed for the support layer ~ 
may be a "two dimensional- „„„ 

31 no "- WOVen «*bric of the type 
used for cover layers on ,u 

_ payers on absorbent pads such as 

sanitary towels and diapers Surh « 

pers - Such non-woven fabrics 
advantageously have a soft feel to *h. v • 

eel to tne sk m. Tubes of 
these non-woven fabrics ran * 

rics can be formed from a strip or 
sheet thereof in sam* - 

or m same manner as tube of lofted 

non-woven fabric as hereinbefore mentioned. 

in the composite the non-elastic material or 
materials in the wall n * +u ^ L 

wall of the tube can be compressed 

zrr; £orBin9 1 —"on. tunnin , 

the tube extensible or exnanrf<M • 

°r expandible m at least the 

radial direction. The wall fc u 

The wall of the tube «i U therefore 

USU 7 " MbU -u, c,. pe . or ecinkled 

r £oid patt " n - Aith °- h - »<** « 

reform and increase" Vh. lu- , 

rease the thickness of the padding layer, 
and hence the cushioning effect of n, , 

. . 9 fCCt ° f tne la y«r when the 

tube is relaxed to conform with the body portion. 

l0ft6d ^ ^yer can suitably be 



intermed?8^v^la^Copy ^ 

^ y oe retained by Wv of m 

<—... ehe barrier u bed - ot the 

yer P^vents resin f rom 
contaminating the paddi - 

Version in However, upon 

version in water, the barrier i» 

— - — t0 enter - " — and 

"o- both sid " es . h , Ud " ~«»tc.t. 

. r t ; ; r r w - 15 - « 

-«« Oath the "" OVal froa 

Padd1 " 9 "i» "Pidiy dr y out. 

Plastically extendi "aposite. The 

— - - — j c:r tubui - 

applied over a h»H • 9 * t0 be 

" a bod y extremity to th. K j 

» «nfo rn therewith. " P ° rtl ° n " M 

The composite construction of th. ■ 

th « - outer 

«» -er layer a„V t h SUPP °" '"^ £ "» in ' 

ia yer. Bonding may be »r-Ui 
t.k * e achieved bv 

the component layers u *< adhering 

layers using an adhesive ad h.. • u 
described or by s tit,H- h «embefore 
°y stitching then together. 



In alternative p«ik«^ • 

e em °odiment the resin 



may be 
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series of^jbes, for example in the of a 

continuous length of a tube from which individual tubes 
may be cut. 

The system may be packaged within a pouch for 
example, where the resin is water activated a foil pack 
may be employed and which is impermeable to both liquid 
water and water vapour to inhibit premature hardening 
of the resin of the bandage. For light activated 
resins, the system may be packaged in an opaque pouch. 

The system may be packaged as a flattened tube, 
and may have a suitable interliner to prevent adjacent 
portions of the innner surface of the tube from 
contacting each other. In an alternative arrangement 
the tube may be rolled up to form a "doughnut-, 
preferably with an interliner separating adjacent 
surfaces of the rolled tube. Suitable interliners may 
be formed from wax-coated or siliconised papers and the 
like. 



In order to assist application of the tubular 

system or unrolling of a prepackaged tubular system, 
slip agents may be incorporated into the resin or 
applied to the surface of the resin coated substrate. 
Suitable slip agents include silicones, surfactants and 
the like. 



rm 
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*«• tn . sysce „ nas been ippi w ^ 

POr " 0n ' can b . hardened . £o / 

—Pie by actinic (ultca . violet „ wsibie 

Cadla "° n " ^ """" ^- f .rM. t „, - 
« «-t a bout the body pomon ^ syjtem _ 

can b e co„ tJct e d uith „„„ ^ wlt „ ' 
-«~ « a Ppll ca tion thereof providlng 

» » - P ,. hardened fl „ ible and # 

during application. 



The banda „ syst , B of . nvention 
convenient!, applied to ^ ■ 
applicator. y * ns of an 



pcc Vid ThUS ^ an0thCr — ^-ti« 

' T " COmbinati ° n - ^ic.t.r and a cast 
bandage systea of the invention. 

c yli n d The r PUCaCOr ^ ^ ^ C ~-X expandible 
cylxndrxc.1 shaped applicator used for the > ppliw J 
of tubular elastic bandages. PP^cation 



The coaposite tubular aaterial of a han d or lower 
arm bandage sys tea of the invention 

invention can convenientlv h. 
provided with a side hole toward. 

towards one end thereof prior 

to or after application *„ 

PPi.icati.on to accoaodate a fh.,»k 

" a thuab region of 
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-ay be di»cult to provde suf f icientTesin t, 
immobilise the body portion with out det.riously 
lectin, other properties such as br.athablility. In 
connection with this Utter point it may be difficult"" 
«» 9«tin, sufficient resin into the substrate, 
particularly, in those cases -here the resin hardens in 
contact with air. 



Thus in a further aspect the invention provides 
an orthopaedic cast formed from the orthopaedic cast 
bandaoe system of the invention. 

Such an orthopaedic cast is preferably formed on 
the body portion by sprayin, „, t er or moisture onto a 
-ater hard.nabl. resin carried on the fabric of the 
outer layer of the composite tubular material of the 
bandaoe of the invention. Such a method of formation 
avoids the necessity of l^rsinc the body portion and 
the cast bandaoe system applied thereto into water. 

A water hardenabl. orthopaedic cast, however. =,„ 
be formed by contacting the hard.nable resin on the 
outer layer of the bandaoe system with water or 
"Oistur. before it is applied to the body portion, for 
example by imecsin , ^ ^ ^ 

an applicator therefor in water. Th. banda,e system can 
tne„ be applied over th. body portion before the resin 
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resin it issuable to dry the fabric^r example by 

leaving it in vaccum, prior to coating or impregnation 

to reduce the water content thereof to not more than ll 

by weight and preferably <0.l% weight. 



When the inner padding layer of the composite 
tubular material comprises an elastically extensible 
lofted non-woven fabric such a layer can be formed by 
attaching the tubular non-woven fabric to an elastic 
component. 

The elastic component however preferably forms 
part of an elastic extensible tubular inner support 
fabric, in which case the inner layer can be formed by 
attaching the lofted non-woven fabric to an inner 
support layer of tubular elastically extensible fabric. 

In such a process the lofted non-woven fabric 
layer can be provided with axial folds such as 
undulating folds to render the layer extensible prior 
to, during or after it attached to inner support layer 
of tubular elastically extensible fabric. - _ 



Prior to attachment the lofted non-woven fabric 
can be embossed or compressed to provide the undulating 
folded layer. The undulating folds in the layer can 
also be provided by bonding, for example by adhesive or 



around tfQes^vailatoJe SfiPfche inner layer. 

Preferably the outer surface of the innner 
support layer of tubular fabric containing or attached 
to the elastic component or components is provided with 
adhesive and the outer layer of lofted non-woven fabric 
strip or sheet is attached to inner layer by the 
adhesive. The adhesive can be provided prior of after 
expansion of the tubular fabric by any convenient 
coating method such as a solvent, hot melt or transfer 
coating method or by use of an adhesive coated strip 
component when forming the inner tubular fabric. 

A preferred adhesive coating method for use in 
the process is a hot melt adhesive coating method using 
for example a spray or roller coating head. When such a 
method is employed during a process in which the 
tubular fabric is expanded widthwise in a flat form the 
hot melt adhesive will be coated on both outer surfaces 
of the flattened tubular fabric. The hot melt adhesive 
can advantageously be coated prior to expansion of the 
tubular fabric to inhibit penetration of the adhesive 
through the fabric such as stockinette fabricvlh such 
a process the lofted non-woven fabric strip or sheet 
can be conveniently laminate to the adhesive coated 
surfaces of the expanded flat tubular fabric by passage 
through the nip of two pressure rollers. The rollers 
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present as a d^ontinuous layer. 



Extending through the non-woven fabric layer are 
spirally wound elastic yarns 5. 

An intermediate layer 6 of a resin impervious 
water-soluble material lies between the non-woven layer 
4 and the outer layer 6. 



The outer layer 6 is preferably a knitted 
substrate which carries a hardenable resin. Aperture 
7 are provided in layer 6 to render the formed cast 
breathable. 



s 



Figure 2 illustrates one embodiment in which the 
layer 4 is compressed into corrugations which extend 
circumferentially around the inner support tubular 
layer 2. The layer 4 is bonded to the inner support 
layer 2 and the outer layer 6 by suitable adhesive 3. 



In Figure 3 the inner layer 2 extends beyond the, 
end of the outer layer 6 and is wrapped around to form 



a cuff. 



Referring to Figure 4, the casting system 1 is 
rolled up to form a torus with an interliner sheet 8. 
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vacuum oven at 60'C for 24 hours and then packed in a 
water-proof foil pack. 

The polyurethane prepolymer resin used was that 
used in Example 2 of British Patent Specification No. 
2207141. 



The tube was impregnated with approximately 300g 
which is equivalent to a weight unit area of 5250g/m' 
of the polyurethane prepolymer resin. 

The widthwise extension of the bandage and the 
thickness of bandage material were similar to that 
respectively of the original tube material. 

The casting system was then packaged in an 
aluminium foil pouch to inhibit premature hardening for 
example contact with moisture. 

Preparation of an Orthopedi c Cast of t»—1.~ 

A tubular padding material (length 34c») similar 
to that disclosed in Example 3 of European Patent 
Application No 0356078 was applied to the wrist and 
lower arm of a volunteer. The casting bandage was 
removed from its pack, mounted on a conventional, 
tubular bandage applicator and immersed in water to 
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The substrate was knitted to a 1 x 1 Rib Net 
Pattern using a 6-inch Cylinder and dial Knitting 

Machine with 180 needles for each of the cylinder - and 

dial. 

A polyamide sheathed rubber yarn (Heathcote 
'Fifties') was inlaid every 8th course of the knitted 
fabric. 



The lay flat width of the knitted substrate, was 
.. 7.3cm and the wall thickness was about 3am. 

A length of the tubular substrate was impregnated 
with the same polyure thane prepolymer employed in 
Example 1 to a weight of 600g/m'. The resin 
impregnated substrate was then cut into a 30cm length 
and sealed in an aluminium foil pouch. 

Application of c»s» 

- A length of elastic tubular stockinette (lay flat 
width 7.5cm) was placed onto a tubular bandage 
applicator and applied to the forearm and around the 
crooked elbow elbow of a volunteer. 

The resin impregnate substrate was removed from 
the pouch and rolled up to form a doughnut and immersed 
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The stoWinette was a modified elasTIcated rib 
knitted tubular bandage (Tensogrip available from Smith 
* Nephew) containing cotton/viscose "fibres and covered 
rubber threads spirally knitted into the fabric. 

The outer "surface of the stockinette was then 
sprayed with a thermoplastic polyurethane (Estane 5712 
available from BF Goodrich) adhesive solution in 
methylene chloride and dried to give a weight per unit 
area of 13 ± 3g/m*. The coating was then covered with 
release paper and heated (temperature 125'C) under 
pressure to firmly anchor the polyurethane adhesive to 
the stockinette, a strip (of sufficient size) of lofted 
non-woven fabric ( SOFFBAN SYNTHETIC) was heat laminated 
under pressure to cover the adhesive coated surface of 
the stockinette on both sides of the former by feeding 
the stockinette (on the former) and the non-woven 
fabric through the nip of two pressure rollers whilst 
heating the side of the former opposite to that at 
which the non-woven fabric is laminated. The tubular 
padding material so formed was then cut into 30ca 
lengths • 



- 4 b - 
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Antifoam MSA is an antifoam available from Dow 
Chemicals. 

KL-26 is bis (2.6-dimethyl morpholino - N-ethyl) ether: 

in the preparation the isonate 143L in a suitable 
container is heated to 63-C, the Voranol CP-260 and PPG 
1025 added in that order and the mixture allowed to 
react for 90 mins at a exothem raised temperature of 
80-C. The reaction mixture was then cooled to 60-63-C 
and the isonate 240 added and allowed to react for 
30mins. Antifoam MSA was then added and the reaction 
mixture cooled to SO'C. A vacuum was applied to the 
container and methane sulphonic acid and KL-26 added. 

The polyurethane prepolyaer resin had a viscosity 
of 20000 to 75000 centipoises at 2S ± 1-C and a NCO 
content of >10%. 

The stockinette was impregnated with weight unit 
area of 600g/m> of the polyurethane prepolymer resin. 
The tubular fabric resin material was cut into 24c» and 
30cm lengths. 



Preparation of 



cast bandage of the invention. 



The tubular padding material (length 30cm) 



was 
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